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108 Bunsl koHTpONIA Ha Kypcax:

3a4eThl C OLICHKOU - 3

151
92,9

Pacnpe)leﬂeﬂne YacCoB JUCHMIIJINHBI IO KypcaM

Kypce 3

Bug 3anstuit v PIl Hroro
Jlekiumn 4 4 4
CeMuHapcKue 3aHATUS 6 6 6
Koncynpranuu 1 1 1
[Ipomexxyrounas o1 (01 |01 |01
aTTecTarus
Uroro ayn. 10,1 |10,1 10,1 |10,1
KonraktHas pabora 11,1 (11,1 11,1 111
Cawm. pabora 92,9 92,9 (92,9 192,9
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 |108 [108 |108

Kemeposo 2021 r.



IIporpamMmy cocraBui(n):
Kano. mexu. Hayk, ooyenm, Cankura O.B.

Pabouyas nporpaMma AUCHUIUINHBI
MarepuanoBeaeHue

paspabotana B coorBercTBUH ¢ TpeboBanusmu OI'OC BO:

®denepalibHbIN rOCyAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT BHICIIEr0 00pa30BaHUsl 110 CIEIMATBLHOCTH
23.05.01 HABEMHBIE TPAHCITOPTHO-TEXHOJIOTMYECKHUE CPEJICTBA (mpuka3 MunoOpHayku
Poccun ot 11.08.2016 1. Ne Ne1022)

COCTaBJICHA HAa OCHOBaHUU yqe6H0ro IJ1aHa.:

Crnennanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
YTBEPKACHHOIO y4€HBIM cOBETOM By3a 0T 28.05.2020 npoTtokos Ne 9.

PaGouas nmporpamma ogo0peHa Ha 3aceaHuu Kadeapsl
arpoMHIKeHepHuu

[Tporoxon Nel ot 3 centabpsa 2021 r.

Cpoxk jeficTeus npoxpmﬁg%Oﬂ YU.I.
3aB. kadenpoii ﬁ / Cankuna O.B.

Pabouas nporpamma o00peHa # yTBEpKICHA METOAHYECKOMH

KOMHCCHEH HHYKCHCPHOTI'O (baK)’JILTCTa
/ 'VY\ ()
Ly

[Tporokon Ne 1 ot 04.09.2021 r.

[Ipencenarens MeTOAMYECKON KOMHCCHH



Busuposanue PII/{ 1151 ncnosiHeHUs1 B 04epeIHOM Y4€OHOM roay

Pabouast mporpamMmma nepecmMoTpeHa, o0CyxaeHa 1 0100peHa yist ucroiaHeHus B 2021-2022 yyebHoM romy
Ha 3acelaHuu Kadeapbl arpOMHKEHEPHH

HNOANUCH  pacuHdpoBKa
Busuposanue PII/{ 1151 icnosiHeHUs1 B 04epPeIHOM Y4€OHOM roay

Pabouas mporpamMmma nepecmMoTpeHa, o0Cyk1eHa 1 0100peHa yist ucrojaHeHus B 2022-2023 yyebHOM roy
Ha 3acelaHuu Kadeapbl arpOuHKEHEPUHT

MOJNKUCh  pacimuppoBKa
Busuposanne PII/] pjis1 ucriojiHeHUs B 04epeAHOM y4eOHOM IOy

PaGouas mporpamma nepecMoTpeHa, o0cyxkaeHa u ogoopena ans ucnoiaHenus B 2023-2024 yyebHom roay
Ha 3aceaHuu Kadeapbl arpOuHKEHEPUHT

MOANHUCh  pacmugpoBKa
Busuposanne PII/] nis1 ucnosiHeHnst B 04epeAHOM y4eOHOM roOxy

Pabouas nporpamMma nepecMoTpeHa, oocyxaeHa u o100peHa s ucnoaHeHus B 2024-2025 yuebHOM roay
Ha 3aceaHUU Kadepbl arpOMHKEHEPUH

MOJNHCh  pacmugpoBKa



1. HEJb U 3AJAYU OCBOEHUA JUCHUTIIMHBI

dopmupoBaHKE OCHOBHBIX MPEAICTABICHUH O CBOMCTBAX MaTepHaloB, CII0CO0ax UX YIPOUHEHUS, BIMSHUS TEXHOJIOTHIECKIX METOI0B
IOJIy4eHus U 00pabOTKU 3ar0TOBOK HA KaueCTBO JeTaleH, IS [OCIeIyoero 000CHOBaHHOTO BbIOOpa MaTepuaina, HhopMbl U3IENU U
croco0a ero U3roTOBJIEHHUS C YI€TOM TPpeOOBaHUH HAAKHOCTH M TEXHOJIOTHIHOCTH

Bamaun

- IpUOOpETEHUE NPEICTaBIECHHUH 00 OCHOBHBIX CBA3X MEX]y COCTaBOM, CTPYKTYPO’ U CBOIICTBAMU MaTE€pUAJIOB;

- OBJIaJICHUE IIPHEMaMU TeXHOJIOTHYECKUX MPOIIECCOB 0OPaOOTKH Y3JI0B U arperaToB ¢ y4eTOM TpeOOBaHHI Ha/Ie)KHOCTH.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE YYEBHOI'O IIVIAHA

Huxn (pasgemn) OIT: |

2.1|BxomHoii ypoBeHb 3HAHHUIA:

2.1.1|Xumus

2.2| AMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPbIX OCBOEHHE JAHHOM TUCIUIUIMHBI (MOIYJIsl) HEOGX0IUMO KaK
npeaiecTBylouiee:

2.2.1|KOHCTPYKIIMOHHBIE U 3alIUTHO-OT/ICIOYHbIC MATESPUAIIBI

2.2.2| TexHOJOTHS KOHCTPYKIMOHHBIX MAaTEPHAIOB

2.2.3|leTanu MallliH U OCHOBBI KOHCTPYHPOBaHUS

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITIJINHbBI
MOoAayJist)

IIK-9: cnoco0HOCTHI0O CPABHUBATH [0 KPUTEPHUSIM OLIEHKH NMPOEKTHPYeMble Y3JbI U arperaTsl ¢ y4eToM TpeGoBaHUIi
HA/Ie’KHOCTH, TEXHOJOTHYHOCTH, 0€30MACHOCTH, OXPAHbI OKPY KAIOLIEH cpefibl 1 KOHKYPEHTOCIOCOOHO CTH

3HaTb:

VYpoBeHb |  |0CHOBHBIE TapaMeTpPhl M XapaKTEPUCTHKH JeTajed U y3J10B, TpeOOBAHMUS H YCIIOBUS HX U3TOTOBICHHS

YpoBeHs 2

VYposens 3

YMmeTn:

ypOBCHL 1 OINIPEACIIATH IapaMETPhI aerayneit u Y3JI0B TEXHUYCCKUX CUCTEM, 000CHOBEIBAThH BLI60p KOHCTPYKIIUOHHBIX
MaTE€pHUajIoB IJId UX U3TOTOBJICHUA

YposeHs 2

Yposens 3

Baagertn:

VYposenb 1  |MeTOAAaMu U TEXHUKOM pacueTa apamMeTpoB U XapaKTEPUCTUKOMN JeTallel U y3710B TEXHUYECKUX CUCTEM

YpoBeHs 2

Yposens 3

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKEH

3.1|3narth:

3.1.1|cTpoeHue u cBOHCTBa MAaTEPHAJIOB;

3.1.2|cymHOCTb SABICHU, TPOUCXOAAIINX B MaTepuaaax B yCIOBUAX HKCIUTyaTallul U3/AENuUil

3.2|Ymertn:

3.2.1|oueHrBaTh U TPOTHO3UPOBATH COCTOSIHUE MAaTEPHAJIOB M IPUYMH OTKA30B JIeTajel 0/ BO3ACHCTBUEM Ha HUX Pa3IMYHBIX
9KCIUTyaTallMOHHBIX (aKTOPOB

3.3|Baagern:

3.3.1 MeTOJlHKOﬁ BbI60pa KOHCTPYKIIUOHHBIX MaTCprajIOB JJI1 U3TOTOBJICHUA 3JICMCHTOB MalllUH U MEXaHU3MOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

YpoBeHn AKT. B
Kon HaumenoBanmue pa3nesioB u teM | Cemectp / Yacos Komneren- chopm-TH HHT. Jlutepa- | DopMbI
3aH. /Bup 3ansaTUS/ Kype 197071 K(FMH dhopmbl Typa KOHTPOJIA
. 00yY-sl.

Pa3nen 1. OcHoBHBIE CBOMiCTBA
METAJIJIOB H CILJIABOB

1.1 |Jlexkuust 1 OcHOBHEIE CBOICTBA 3 0,2 TIK-9 TIK-9 31 2 JI1.1J12.1 | cobecemon
METAJLIOB H CILIaBOB /JIek/ 21022 | anme, Tect




1.2 |IIpaktmueckas padbora 1 MukpoaHamu3 1 ITK-9 I1K-9 31 JI1.1J12.1 | cobecenoB
METaIoB U ciaBoB /Cem 3an/ D102 | aume, TecT
1.3 [IIpakTmueckas padbora 2 MakpoaHaiu3 1 ITK-9 IK-9 31 JI1.1J12.1 | cobecenoB
MEeTaJIoB U cIuiaBoB /CeM 3aH/ D132 | anme, Tect
1.4 [TIpaktuueckas pabora 3 OnpenencHue 1 I1K-9 I1K-9 31 JI1.1J12.1 | cobecenon
TBepocTH MeTayuioB /CeM 3aH/ 3122 | anwme, Tect
1.5 |OcHOBHBIE CBOWCTBA METAJIOB U 10 IK-9 IK-9 31 JI1.1J12.1 | cobecenon
crutaBos /Cp/ D152 | auume, TecT
Paznen 2. Kpucrannuueckoe cTpoeHue
BeIlecTBa
2.1 |Jlexuus 2 Kpucramimyeckoe cTpoeHe 0,2 IK-9 IK-9 31, V1 JI1.1J12.1 | cobecenon
Bemectna /JIex/ D102 | anme, Tect
2.2 |Kpucrammmyeckoe CTpOSHHE BEIECTBA 10 IK-9 IK-9 31, V1 JI1.1J12.1 | cobecenon
/Cp/ 3132 | anwme, Tect
Paznen 3. [Inactuyeckasi negopmanus
H PEeKPHCTALTH3ANUS METAIIOB
3.1 |Jlexuns 3 Inactuyeckas nedopmanus u 0,2 ITK-9 IK-9 31, V1 JI1.1J12.1 | cobecenos
peKpucTaITU3aIys Metauion /JIex/ D132 | anwme, Tect
3.2 |lInactuueckas aepopmanus u 10 ITK-9 IK-9 31, V1 JI1.1J12.1 | cobecenos
pekpucTammu3ays metramios /Cp/ D132 | anwe, Tect
Pa3nen 4. KeJsie30 1 ero criaBbl
4.1 |Jlexuus 4 XKeneszo u ero cmiassl /JIek/ 0,2 I1K-9 I1K-9 31, JI1.1J12.1 | cobecenon
V1, Bl D1 32 | aHwue, TeCT
4.2 |Tlpaktuyeckas paboTta 5 AHau3 1 I1K-9 I1K-9 31, JI1.1J12.1 | cobecenon
JMarpamMMbl COCTOSIHUH CILIaBOB XKelle30 V1, Bl D102 | auue, TeCT
— nemeHtut /CeM 3an/
4.3 |’Kene3so u ero cruiassl /Cp/ 10 I1K-9 JI1.1J12.1 | cobecenos
D102 | auue, TeCT
Pa3zpnea 5. Yriepoaucroie cTaam u
YYTYHBI
5.1 |Jlekuus 5 YriepoaucTsie CTald H 0,2 IK-9 IK-9 31, JI1.1J12.1 | cobecenor
qyryHbl /JIex/ V1, Bl D132 | anwme, Tect
5.2 |Yrnepoaucteie ctanu U 9yryHsl /Cp/ 10 IK-9 IK-9 31, JI1.1J12.1 | cobecenon
V1, B1 D132 | anue, TecT
Pa3nen 6. JlerupoBaHHbIE CTATH U
CILIABBI
6.1 [Jlexuus 6 JlernpoBaHHBIE CTaTH H 0,2 ITK-9 I1K-9 31, JI1.1J12.1 | cobecenos
crutasbl /JTex/ V1, Bl D132 | anue, TecT
6.2 |JlermpoBanHbIe cTanu u crassl /Cp/ 10 ITK-9 I1K-9 31, JI1.1J12.1 | cobecenos
V1, Bl 21322 | anme, TecT
Pasneu 7. Teopusi TepMu4eckoit
00padoTKN cTAIN
7.1 |Jlexums 7 Teopus TepMudecKoit 0,4 I1K-9 I1K-9 31, JI1.1J12.1 | cobecenon
00paboTku cranu /Jlek/ V1, Bl D132 | anue, TecT
7.2 |Teopus TepMHIeCcKOif 0OpaOOTKH CTaIH 10 I1K-9 I1K-9 31, JI1.1J12.1 | cobecenos
/Cp/ V1, Bl D132 | anue, TecT




Paznen 8. TexHoJiorust repMuyecKoii
00padoTKH cTAIH

8.1 |Jlekuus 8 TexXHOIOTHS TEPMUYECKOM 3 0,4 TIK-9 TIK-9 31, JI1.1J12.1 | cobecenon
obpaboTku cranu /Jlex/ V1, B1 D102 | anme, Tect

8.2 [IIpakTmueckas padora 6 Tepmuueckas 3 1 I1K-9 I1K-9 31, 2 JI1.1J12.1 | cobecenoB
00paboTka yriuepoucThix cranei /Cem VY1, Bl D132 | anwme, Tect
3aH/

8.3 [IIpakTmueckas padora 7 BiusHue 3 1 I1K-9 I1K-9 31, 2 JI1.1J12.1 | cobecenoB
TEeMIIepaTyphl OTIyCKa Ha V1, B1 D132 | anwme, Tect

MUKPOCTPYKTYPY U TBEPAOCTH
3aKajeHHoi cranm /Cem 3an/

8.4 |TexHomorus TepMHYECKOH 00pabOTKH 3 10 I1K-9 I1K-9 31, JI1.1J12.1 | cobecenoB
cranu /Cp/ V1, Bl D102 | aume, TecT

Paznen 9. IIBeTHBIE MeTAJJIBI M
cmiasbl. [lopomkoseie,
KOMIMO3UIIMOHHbIE
HeMeTaUTHYecKre MaTepuaJsIbl

9.1 |Jlexkums 9 IIBeTHBIE METAIIBI U CILIABEIL. 3 2 TIK-9 TIK-9 31, 2 JI1.1J12.1 | cobecenos
[TopormikoBbie, KOMIIO3UIIUOHHBIE U V1, Bl D102 | anmme, Tect
HEMeTaJInuecKie Marepuansl /JIex/

9.2 |lIBeTHBIC METAJUIBI U CILIABEIL. 3 12,9 TIK-9 TIK-9 31, JI1.1J12.1 | cobecenos
[TopomkoBbie, KOMIIO3UIIUOHHBIE U V1, Bl D102 | anme, Tect
HeMeTaunueckie Marepuansl /Cp/

9.3 |MumuBuayanbHbIC KOHCYJIBTAIMHU 110 3 1 TIK-9 TIK-9 31, JI1.1J12.1
pasznenam kypca /Konc/ Y1, Bl

9.4 |/KPA/ 3 0,1

9.5 |/3au€rCOy/ 3 4 TIK-9 TIK-9 TECT

D132

5. ®OHJ OHEHOYHBIX CPEJICTB

Bomnpocs! 1uis1 3x3amMeHa

1 Knaccuguxanus MeTamioB. ATOMHO-KPHCTAIIMIECKOE CTPOCHHE METAIIOB.

2 CtpoeHHe peabHbIX KPUCTANTIOB.

3 Kpucramuzauus Metamios. [TapameTpsl kpuctammusanud. CTpoeHUE CIUTKA METalIa.

4 AnnotponuyecKkue NpeBpalleHus B MeTajulax.

5 OcHOBHBIE CBOICTBA METAJLIOB U CILIABOB.

6 Ilonydenue yyryna. Mcxoauble MaTepHuaibl, JOMEHHbIH nporecc. [IpoayKTsl 1OMEHHOTO IPOU3BOACTBA, TEXHUKO-I9KOHOMUYECKHE
[OKa3aTeNnu paboThl JOMEHHOM MeYu.

7 IIpon3BOACTBO CTaJIM B KOHBEPTOPAX, B MAPTEHOBCKUX U JIEKTPUUYECKUX Neuax. Packuciaenue u pasiauBKa cTalu.

8 IIpouecc Mpou3BOACTBA LIBETHBIX METAIUIOB (aJFOMUHUS U MEH).

9 OcHOBHBIE NOHSTHUS TEOPUH CIJIABOB: KOMIIOHEHT, (ha3a, CIUIaB, CUCTEMA, TBEPBIH PacTBOp, MEXaHUUECKas CMECh, XUMUUECKOE
COeIUHEHHE.

10 KpuBble oxJIaskKA€HHUSA 1 METOJ] TEPMHUYECKOTO aHAIN3a AT IOCTPOSHUS JUArPaMM COCTOSIHUSL.

11 Ipumenenne npasuia ¢a3 ['md6ca 1 mpaBna OTPE3KOB K AUArpaMMaM COCTOSTHHUS CIIIABOB.

12 Jlats onpeneneHue Gas3 U CTPYKTYPHBIX COCTABIISIOIINX JKEJIE30yTTIEPOUCTHIX CIUIABOB.

13 OnumuTe BIUSHUE YIIIEPOJa U OCTOSHHBIX IIPUMECER Ha CTPYKTYpY M CBOMCTBA CTalu.

14 BnustHue JeTUPYIOUIUX JIEMEHTOB HAa CBOMCTBA U CTPYKTYPY CTaJIu.

15 JlerupoBaHHBIE CTaU, UX MAPKUPOBKA U IPUMEHEHUE.

16 M3HocoCTOlKKE, HEPKABEIOIINE U ITAPUKOIOJIIUITHIKOBBIE CTallM, MAPKUPOBKA M 00J1aCTh IPHUMEHEHHS.

17 MHCcTpyMeHTallbHbIE CTAlIU U CILIABbl, MAPKUPOBKA U 00JaCTh NPUMEHEHUSL.

18 MapkupoBKa cTany Ajsl XOJOAHOU ITaMIIOBKY ¥ aBTOMATHOM cTanu, 00J1acTh IPUMEHEHUSL.

19 OnummTe MUKPOCTPYKTYPY, CBOMCTBA M MAPKUPOBKY YyI'YHOB, 00JIaCTh IPUMEHCHHSI.

20 YraepoaucTtsle cTaay OOLIEro Ha3HAYEHUS U YIIIEPOJUCThIE KaUeCTBEHHbIE CTalll, UX MapKUPOBKA U IPUMEHEHHE.
21 CrnuiaBbl Ha OCHOBE MEJIM, UX MapKUPOBKA M IPUMEHEHUE.

22 CnaBbl Ha OCHOBE QlIIOMUHMS, UX MapKUPOBKA U IPUMEHEHUE.

23 Hemeramnnueckue MaTepHalibl, UX IPUMEHEHUE B C.-X. IPOU3BOJICTBE.

24 CnenuaipHble CTalu U cIulaBbl. VX MapKUpoBKa U IPUMEHEHHE.

®DoHJ| OIIEHOUHBIX CPEIICTB MPEJCTABICH B IPUIOKCHUH K paboueil mporpaMme.

6. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 IlepevyeHb MPOrpaMMHOT0 0GecTiedeHusI




B ucnons3oBanuu CIICHUAIIU3UPOBAHHOI'O IPOIrPaAMMHOI0 00CCIICUCHHS HET HeOGXOI[I/IMOCTI/I

6.2 IlepeuyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

Homep ayn. |Hasnauenme Oodopynosanue u I1O |Bn)1 3aHATHA

1118 YuebHas ayauTopus i Crobl ydyeHnueckue — 17 mrt., cTou npenojasatens — 1 mr.,
MPOBEICHHS 3aHATHI JIEKIIMOHHOTO |cTyibst — 37 mrt., mpoektop NEC — 1 ., 3xpan 180*%180 cm — 1
TUIIA, 3aHATUI CEMUHAPCKOTro TUIA, |WIT., JOCKA MeNoBas — 1 IIT., KpelleHue NoToJI04Hoe — 1 mrT.,

KypPCOBOTO MPOEKTHPOBAHHS akpan Screen Medio Economy — 1 wr.; 1 poBoit H3MepuTeh
(BBINOIHEHUS KyPCOBBIX padoT), myma ATT 9052 — 1 mr., crenn «/{narpaMma cocToOsSHUS
TPYNIIOBBIX ¥ HHANBHAYATbHBIX JKEJe30 — IEMEHTHT», AeMOHCTPAI[MOHHBIE CTeH B! «JInTeitHoe
KOHCYJBTAIllH, TEKYIIEro KOHTPOJI [TpOU3BOACTBOY», «OOpaboTKa METAIIOB JABICHAECMY,

U IPOMEXKYTOYHO aTTeCTaINH «CBapodHOE IPOH3BOJICTBOY, yIeOHO-HATIISAIHBIE MaTePHAIBI

8. YYAEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIHEYEHUE JUCIUIIJIMHBI (MOAY JIST)

8.1. Pexomenayemas JiuTepaTypa

8.1.1. OcHoBHas JauTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI
JI1.1 |W1.C. JaBwimoBa, E.JI. |MarepuanoBenenue: YueOHoe mocobue M.: U1l PUOP: HUI] MHDPA-
MakcuHa M, 2020
8.1.2. JlonoiHuTeIbHAS JUTEpPaTypa
ABTODBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |Tapacenko JI.B., MarepuanoBenenue: YueOHoe mocobue M.: UH®PA-M, 2012
[TaxomoBa C.A. u ap.

8.2. Pecypchl uH(pOpMALMHHO-TEJIEKOMMYHUKAIMOHHOI ceTu "UHTepHeT"

D1 |9BC «Agrolib»

92 |9BC «Znanium»

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUTIIVIMHBI (MOZAY JIST)

- METOANYECKUC PEKOMCHAAINN I CaMOCTOSITETLHOM paGOTLI




JIMCT BHECEHMS U3MEHEHUI

Hdara
BHeCeHHs
H3MeHEeHHH

Ne npotoxoa
3acelaHus
Kadenpsl

Coaep:xaHue U3MeHeHHUIt

ITognucek
npernoaaBaTes,
BHOCSIIIIETO
H3MeHEeHUs




